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Presentation Outline
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» Specific aspects brought to the working group for comment
Step 4: Assessing the quality or risk of bias of individual studies
Step 5: Rating the confidence in the body of evidence
Step 6: Translating confidence ratings into evidence of health effects

Step 7: Integrating evidence to develop hazard identification conclusions

* Questions




Systematic Review

A scientific investigation that focuses on a specific question,
and uses explicit, pre-specified methods to identify, select,
summarize, and assess the findings of similar studies

» Provides greater transparency

» Existing methods:
— reach evidence-based conclusions
— develop clinical or public health recommendations
— clarify need for additional research
— may or may not result in quantitative meta-analysis

» Existing methodologies are generally used for assessment of
healthcare interventions




What Does A Systematic Review Not Do?

» Does not operate like an algorithm or computer program

* Does not eliminate the need for expert judgment

— Systematic review provides a structure to document the basis of
decisions

* Does not guarantee reproducibility of conclusions

— Increased transparency does not necessarily eliminate differences
In scientific judgment




Why Develop the NTP Approach?

» The NTP is adopting systematic review procedures for
literature-based evaluations to enhance transparency for
reaching and communicating health assessment
conclusions

» Existing methods do not provide guidance on how to
— Integrate evidence across human, animal, and mechanistic studies

— Reach hazard identification conclusions
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OHAT Evaluation Process

Peer Review

Plan for Evaluation ﬁ Conduct Evaluation ﬁ and Publish

NTP Monograph

r_[nvite topics for evaluation Prepare draft NTP Monograph (Steps 2-7) Release draft NTP Monograph
Public comment + Search for and select studies (Step 2}
Interagency input - Extract data (Step 3) Public comment

» Assess individual study quality (Step 4)

* Rate confidence in body of evidence (Step 5)

Prepare draft concept: Input on steps 2-5 as needed Peer review draft NTP Monograph by

topic and protocol (Step 1) » External scientific P iew panel*
External scientific input * Public (public meeting: public comment)
Public comment + Interagency or

Interagency input + Translate confidence ratings into levels Ad hoc reviewers
of evidence for health effects (Step 6)** (letter review)

* Integrate evidence to develop hazard
identification conclusions (Step 7)**

Review draft concepts by NTP
Board of Scientific Counselors* Interagency review

Present information regardin
(public meeting: public comment) = 3

peer review to NTP Board of
NTP Director Scientific Counselors*

NTP Director

Complete draft NTP Monograph

Finalize topic and start evaluation

Publish final NTP Monograph

Steps 1-7 refer to the NTP Approach; for details see httpe//ntp.niehs.nih.gov/NTR/OHAT/EvaluationProcess/Revised DraftNTPApproach_508.pdf
* federally chartered advisory group
** not included in state of science evaluation




OHAT Evaluation Process

Plan for Evaluation

Invite topics for evaluation

Public comment
Interagency input

External scientific input
Public comment
Interagency input

Review draft concepts by NTP
Board of Scientific Counselors*
(public meeting: public comment)

NTP Director

The draft NTP Approach outlines the framework for
developing NTP Monographs. The steps fit within the
larger context ofthe OHAT evaluation processwhich
will be discussedin deta%in a p'resentation later today.

sl Conduct Evaluation

Input on steps 2-5 as needed
+ External scientific

= Public

» Interagency

nteragency review

Peer Review
and Publish
NTP Monograph

Release draft NTP Monograph

- Public comment

Peer review draft NTP Monograph by
Peer-review panel*
(public meeting: public comment)
or

Ad hoc reviewers
“-';_., (letter review)

Finalize topic and start evaluation

Complete draft NTP Monograph

Present information regarding
peer review to NTP Board of
Scientific Counselors*

NTP Director

Steps 1-7 refer to the NTP Approach; for details see hitp/)

* federally chartered advisory group
** not included in state of science evaluation

iehs.nib.gov/NTP/OHAT/EvaluationProcess/Revised DraftNTPApproach_508.pdf

Publish final NTP Monograph




Development of the Draft NTP Approach

« NTP systematic review webinars (Jan — May, 2012)

— Goal: Increase understanding of issues relating to systematic review
— Format: Expert and cross-agency discussions on concepts and existing methods

* Interagency communication
— Webinars
« June 3: “New Tools of Systematic Review, Information Management and Data Display”
« September25: “Systematic Review and New Tools of Information Management”
— NTP Executive Committee briefings

» NTP Board of Scientific Counselors

— At the June 22 public meeting NTP staff outlined
« Background and advantages of systematic review to enhance transparency
« OHAT development of tools for information management and data display
* Plans to incorporate systematic review into NTP literature-based assessments. Plans included
1) Reviewofthe NTP’'s Draft Approachby a NTPBSC Working Group in late summerof 2012
2) Presentation ofthe Draft NTPApproach tothe NTP BSC in December 2012 or Spring 2013




Sources Considered Fra

Advancing

Published systematic review methods and resources

— AHRQ - Agency for Healthcare Research and Quality

— CAMARADES - Collaborative Approach to Meta Analysis and Review
of Animal Data from Experimental Studies

Cochrane Collaboration
GRADE Working Group - Grading of Recommendations, Assessment, Development, and Evaluation
Navigation Guide Work Group

Technical expert consultation on concepts and existing methods
— LisaBero - Director, Cochrane Center at UCSF

— Gordon Guyatt- Co-chair, GRADE Working Group, McMaster University

— Malcolm Macleod - CAMARADES Centre, University of Edinburgh

— KarenRobinson - Co-Director, AHRQ Evidence-Based Practice Center, Johns Hopkins

— Holger Schiinenmann- Co-chair, GRADE Working Group, McMaster University

— TraceyWoodruff - Director, Program on Reproductive Health and the Environment, UCSF

« NTP BSC Working Group to comment on draft NTP Approach
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The Draft NTP Approach

» The NTP Approach builds on and extends existing methods
for systematic review

» Systematic review is the basis for a transparent evaluation

» Evidence integration is the process of assessing and

integrating the body of evidence to develop hazard ID
conclusions

Systematic Review Evidence Integration
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The Draft NTP Approach

» The NTP Approach builds on and extends existing methods
for systematic review

» Systematic review is the basis for a transparent evaluation

» Evidence integration is the process of assessing and

integrating the body of evidence to develop hazard ID
conclusions
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What is Evidence Integration to the NTP?

* Evidence integration

process for reaching conclusions on the NTP’s confidence
across a body of studies within an evidence stream (i.e., human
and animal data separately) and then integrating those
conclusions across the evidence streams with consideration of
other relevant data such as supporting evidence from
mechanistic studies

; % id

« Why not “Weight of Evidence”?

— Lack of consensus on meaning (Weed et al., 2005)




The Draft NTP Approach
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The Draft NTP Approach

[ 1: Prepare Topic
[ 2: Search forand Select Studies ]1\ First St_eps (1-3) are
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The Draft NTP Approach

. Steps 4 and 5 build on existing methods
[ 2: Searchforand Select Studies ] with adaptations to address the
3 types of data relevant for

[ 3: Extract Data from Studies ] environmental health

l. questions
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1: Prepare Topic

[ 2: Search for and Select Studies ]

I |

[ 3: Extract Data from Studies ]

4: Assess Quality of Individual Studies

@ Low risk of bias
L ]

@ High risk of bias

The Draft NTP Approach

N

Evidence of Health Effect in Non-Human Systems \
Limited

7: Integrate Evidence to Develop
Hazard Identification Conclusions

~

Sufficient Inadequate

5: Rate Confidence in the Body of Evidence

Steps 6 and 7 extend existing methods
to address integrating human, animal,
and other relevant data
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NTP BSC Working Group

NTP BSC Working Group members

Lynn Goldman - Chair, Dean and Professor, George Washington University

Reeder Sams - Vice-Chair, Acting Deputy Director, National Center for Environmental Assessment/RTP Div., USEPA
Lisa Bero - Director, Cochrane Center at UCSF

Edward Carney - Senior Science Leader, Mammalian Toxicology, Dow Chemical Company

David Dorman - Professor, North Carolina State University

Elaine Faustman - Director, Institute for Risk Analysis and Risk Communication, University of Washington

Dale Hattis - Research Professor, George Perkins Marsh Institute, Clark University

Malcolm Macleod - CAMARADES Centre, University of Edinburgh

Tracey Woodruff - Director, Program on Reproductive Health and the Environment, UCSF

Lauren Zeise — Chief, Reproductive and Cancer Hazard Assessment Branch, OEHHA, California EPA

Meeting on August 28-29 in Raleigh, NC
— Charge:

to obtain feedback on the NTP’s proposed approach for reaching conclusions for
literature-based evidence assessments

— Goal:

to get input on specific aspects of the draft NTP Approach




Step 4: Assess the Quality of Individual Studies

» Study quality or risk of bias
— Are you confident in the study findings?

» Existing methods
— Established risk of bias tools for randomized controlled trials
— Single summary scores for “study quality” are strongly discouraged
— Reporting quality checklists are not risk of bias tools

— No existing consensus on how to assess risk of bias for
« Observational human studies, or
* Animal studies

_ seachtor oo (S
~ Topic Studi ST ~ Studies Studies




Adaptation of Existing Study Quality Methods

» Although there are a variety of risk of bias methods for human studies,
animal tools are generally reporting quality checklists (e.g., ToxRTool)

g of Research
({MEVORECH)—Observational Studles of Risk Factors of
Chronic Dissases
P e s

o

s s gy e

Mathods Guids
fexr Compraantive Effoctivensss Revivws

Ansuasing the Risk of Bias of Individual Studies.
in Systematic Reviwws of Health i

March 2012. AHRQ
Publication No. 12-
EHCO47-EF. Available at:
www.effectivehealthcare.
ahrg.gov/

“ Assessing the Risk of Blas of inchicual Studies In Systemalic Reviews of Heallh Care infenentions (AHRQ Viewanathan, 2012}




Adaptation of Existing Study Quality Methods

» Although there are a variety of risk of bias methods for human studies,
animal tools are generally reporting quality checklists (e.g., ToxRTool)

* The recent AHRQ method guide* was particularly useful as a model
because it covers RCTs and a range of human observational studies

Table 4. Design-specific criteria to assess for risk of bias for benefits

CCTsor Case- Case Cross.
Risk of bias Criterion RCTs cohort  conmtrol  series sectional
greira ey Selection bias _ Was the Allocalion sequence generaled adequalely (2.g., fanG0m Naber (a0, computer- [
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Inclusicrvexciusion critera uni to all

Were cases and controds selected appropnately (eq., apprwmeﬂngncsbc umem or
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mam‘srm a wm were missng data handied appropriatety (e.g., intention-So-treal
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Adaptation of Existing Study Quality Methods
» Although there are a variety of risk of bias methods for human studies,
animal tools are generally reporting quality checklists (e.g., ToxRTool)

* The recent AHRQ method guide* was particularly useful as a model
because it covers RCTs and a range of human observational studies

Consideration of 5 traditional
risk of bias domains

Table 4. Design-specific criteria to assess for risk of bias for benefits
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Adaptation of Existing Study Quality Methods

» Although there are a variety of risk of bias methods for human studies,
animal tools are generally reporting quality checklists (e.g., ToxRTool)

* The recent AHRQ method guide* was particularly useful as a model
because it covers RCTs and a range of human observational studies

Study design determines

which questions apply ,
Table 4. Design-specific criteria to assess for risk of bias for benefits ——————
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Adaptation of Existing Study Quality Methods

» Although there are a variety of risk of bias methods for human studies,
animal tools are generally reporting quality checklists (e.g., ToxRTool)

* The recent AHRQ method guide* was particularly useful as a model
because it covers RCTs and a range of human observational studies

* The clarity group scale for answering risk of bias questions was also
useful (definitely low, probably low, probably high, to definitely high)

B

sthods Guids
Comparative Efectivensss Ruvisws

susaing the Risk of Bias of individual Studies
atic Reviews of Health Care Enterventio

March 2012. AHRQ
Publication No. 12-
EHCO047-EF. Available at:
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The NTP Method to Assess Quality or Risk of
Bias of Individual Studies

- Judge whether the design and conduct of individual studies
compromise credibility of the link between exposure and outcome

- Evaluation is endpoint/outcome specific

- Major issues brought to the BSC working group (WG)
for comment

Study quality evaluated with set of risk of bias questions based on AHRQ
Same questions adapted to also address experimental animal studies

Risk of bias answers from clarity group (definitely low, probably low,
probably high, definitely high)

Proposed “Major” risk of bias questions as having greater impact on
confidence that environmental substances are associated with health effects
(e.g., “Can we be confident in the exposure assessment?”)




Step 5: Rate Confidence in the Body of Evidence

« Confidence Rating

— How confident are you that findings from a group of studies reflect the
true relationship between exposure to a substance and an effect?

« Existing Methods

— The GRADE approach is a widely accepted method for rating
confidence in a body of evidence

* No guidance for animal studies

+ All observational human studies are given the same initial low quality (e.g.,
case-report = prospective cohort study)

Rate
Confidence
in Body of
Evidence




Why GRADE?

» Developed by broad group of international guideline developers
in the area of healthcare

 Clear presentation of elements considered for downgrading or
upgrading confidence in body of evidence
— Framework for documenting scientific judgment decisions
— Elements cover Bradford Hill criteria
— Practitioners engage in ongoing methods development




Why GRADE?

» Developed by broad group of international guideline developers
in the area of healthcare

 Clear presentation of elements considered for downgrading or
upgrading confidence in body of evidence
— Framework for documenting scientific judgment decisions
— Elements cover Bradford Hill criteria
— Practitioners engage in ongoing methods development

» Endorsed and used by over 70 organizations

» Consistent with DHHS sister agencies T AR———
— Conceptually similar to AHRQ model G ‘

e
— Supported by parts of CDC for healthcare =
recommendations

National Institute for

Health and Clinical Excellence
AHRQ A 4 aap @ |




The NTP Method to Rate Confidence in the
Body of Evidence

» Rate confidence that findings from a group of studies reflect the
true relationship between exposure to a substance and an effect

« Major issues brought to BSC WG for comment

— Method for rating confidence based on GRADE and AHRQ approaches
adapted to address data relevant for environmental health questions

6 Rate Confidence in the Body of Evidencﬁ

i
Initial | Factors | Factors Confidence
Confidence ) Docroasing SEEP  ncreasing SSEP i the Body

by Study Design Confidence | Confidence of Evidence

Livge Magntsde of Efect
“ilage -
+2Viry Lange High (++++)




The NTP Method to Rate Confidence in the
Body of Evidence

» Rate confidence that findings from a group of studies reflect the
true relationship between exposure to a substance and an effect

« Major issues brought to BSC WG for comment

— Method for rating confidence based on GRADE and AHRQ approaches
adapted to address data relevant for environmental health questions

— Initial confidence based on study design
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The NTP Method to Rate Confidence in the
Body of Evidence

» Rate confidence that findings from a group of studies reflect the
true relationship between exposure to a substance and an effect

« Major issues brought to BSC WG for comment

— Method for rating confidence based on GRADE and AHRQ approaches
adapted to address data relevant for environmental health questions

— Initial confidence based on study design

« Experimental animal studies : 2 =
it game initial rating as RCTs ﬂ Rate Confidence in the Body of Ewdencﬁ
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Step 6: Translate Confidence Ratings into
Level of Evidence for Health Effects

» Level of Evidence
— What is the level of evidence for a health effect (or no effect)?

- Additional step is necessary to consider both
— Confidence in the association between exposure and outcome, and
— Direction of the effect (toxicity or no toxicity)
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Step 6: Translate Confidence Ratings into
Level of Evidence for Health Effects

- Level of Evidence
— What is the level of evidence for a health effect (or no effect)?

- Additional step is necessary to consider both
— Confidence in the association between exposure and outcome, and
— Direction of the effect (toxicity or no toxicity)

« Major issues brought to BSC WG for comment
— Evidence of health effects can be either “sufficient”, “limited”, or “inadequate”
— A conclusion of evidence of no health effect requires high confidence
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Step 7: Integrate Evidence to Develop Hazard
Identification Conclusions

- Integrate the Evidence
— What hazard ID conclusion is supported by considering the human, animal,
and other relevant data together?
- Additional step to integrate evidence and reach a conclusion
— Known, Presumed, Suspected, or Not classifiable to be a hazard to humans

- Major issues brought to WG for comment

— Two part process to combine
evidence streams
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Identification Conclusions

- Integrate the Evidence

— What hazard ID conclusion is supported by considering the human, animal,
and other relevant data together?

- Additional step to integrate evidence and reach a conclusion
— Known, Presumed, Suspected, or Not classifiable to be a hazard to humans

- Major issues brought to W?f
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— Two part process to combine Hazard Identification Conclusions

evidence streams
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- Additional step to integrate evidence and reach a conclusion
— Known, Presumed, Suspected, or Not classifiable to be a hazard to humans

- Major issues brought to W?f

7: Integrate Evidenceto Develop \

— Two part process to combine Hazard Identification Conclusions

evidence streams

o
3
]

* First: human x animal

« Second: consider impact
of other relevant data
(e.g., mechanistic, in vitro,
upstream indicator)

|

Consideration of other relevant
data can increase hazard ID

Level of Evidence for Health Effect in Human

(-




Step 7: Integrate Evidence to Develop Hazard
Identification Conclusions

- Integrate the Evidence

— What hazard ID conclusion is supported by considering the human, animal,
and other relevant data together?

- Additional step to integrate evidence and reach a conclusion
— Known, Presumed, Suspected, or Not classifiable to be a hazard to humans

- Major issues brought to W?f

— Two part process to combine
evidence streams

7: Integrate Evidenceto Develop \
Hazard Identification Conclusions

* First: human x animal

« Second: consider impact
of other relevant data
(e.g., mechanistic, in vitro,
upstream indicator)

5
2

|

Level of Evidence for Health Effect in Human

Inadequate T Limited Suffichent
Level of Evidence for Health Effects in Non-Human Studies

(-




Acknowledgements

« Office of Health Assessment and Translation - NTP BSC Working Group

Abee Boyles

Kembra Howdeshell

Andrew Rooney, Deputy Director
Michael Shelby

Kyla Taylor

Kristina Thayer, Director

Vickie Walker

Lynn Goldman, Chair, Dean, School of
Public Health and Health Services, George
Washington University, Washington, DC

Reeder Sams, Vice-chair, Acting Deputy
Director, National Center for Environmental
Assessment/RTP Division, USEPA

Lisa Bero, Director, San Francisco Branch,
United States Cochrane Center at UC San
Francisco

Edward Carney, Senior Science Leader,
Mammalian Toxicology, Dow Chemical
Company

David Dorman, Professaor, North Caralina
State University

Elaine Faustman, Director Institute for Risk
Analysis and Risk Communication,

« Office of Liaison, Policy and Review
—  Mary Wolfe, Director
—  Lori White

* Technical Advisors and Experts

Lisa Bero, Director, San Francisco Branch, United States
Cochrane Center at UC San Francisco

Gordon Guyatt, Co-chair, GRADE Working Group,
McMaster University

Malcolm Macleod, CAMARADES Centre, University of
Edinburgh

Karen Robinson, Co-Director, Evidence-Based Practice
Center, The Johns Hopkins Bloomberg School of Public
Health

Holger Schiinemann, Co-chair, GRADE Working Group,
McMaster University

Tracey Woodruff, Director, Program on Reproductive
Health and the Environment, UCSF

University of Washington

Dale Hattis, Research Professor, George
Perkins Marsh Institute, Clark University

Malcolm Macleod, CAMARADES Centre,
University of Edinburgh

Tracey Woodruff, Director, Program on
Reproductive Health and the Environment,
UCSF

Lauren Zeise, Chief, Reproductive and
Cancer Hazard Assessment Branch,
OEHHA, California EPA




Questions?



	Background on Draft NTP Approach for Systematic Review and Evidence Integration for Literature-Based 
Health Assessments 
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	OHAT Evaluation Process.  The draft NTP Approach outlines the framework for developing NTP Monograms.  The steps fit within the larger context of the OHAT evaluation process which will be discussed in detail in a presentation late today.
	What is Evidence Integration to the NTP?
Evidence integration
process for reaching conclusions on the NTP’s confidence across a body of studies within an evidence stream (i.e., human and animal data separately) and then integrating those conclusions across the evidence streams with consideration of other relevant data such as supporting evidence from mechanistic studies 


Why not “Weight of Evidence”?
Lack of consensus on meaning (Weed et al., 2005)
	Step 4: Assess the Quality of Individual Studies
Study quality or risk of bias  
Are you confident in the study findings?
Existing methods
Established risk of bias tools for randomized controlled trials
Single summary scores for “study quality” are strongly discouraged
Reporting quality checklists are not risk of bias tools
No existing consensus on how to assess risk of bias for
Observational human studies, or
Animal studies
	Step 5: Rate Confidence in the Body of Evidence
Confidence Rating
How confident are you that findings from a group of studies reflect the true relationship between exposure to a substance and an effect?
Existing Methods
The GRADE approach is a widely accepted method for rating confidence in a body of evidence
No guidance for animal studies
All observational human studies are given the same initial low quality (e.g., case-report = prospective cohort study) 

	The NTP Method to Rate Confidence in the Body of Evidence
Rate confidence that findings from a group of studies reflect the true relationship between exposure to a substance and an effect
Major issues brought to BSC WG for comment
Method for rating confidence based on GRADE and AHRQ approaches adapted to address data relevant for environmental health questions
Initial confidence based on study design
Experimental animal studies
at same initial rating as RCTs
Broader initial confidence rating 
to address range of human 
observational studies
Decreasing/Increasing
Additional factors considered
for increasing confidence (e.g., 
consistency across animal 
models or species) 
Confidence rating by endpoint/outcome is used in steps 6 and 7  
	Step 6: Translate Confidence Ratings into Level of Evidence for Health Effects

Level of Evidence
What is the level of evidence for a health effect (or no effect)?
Additional step is necessary to consider both
Confidence in the association between exposure and outcome, and
Direction of the effect (toxicity or no toxicity)
Major issues brought to BSC WG for comment
Evidence of health effects can be either “sufficient”, “limited”, or “inadequate”
A conclusion of evidence of no health effect requires high confidence



